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Objective: Childhood obesity is one of the most severe challenges of public health in the twenty-first century and may increase the risk of various physical and psychological diseases in adulthood. The prevalence and predictors of unreported results and premature termination in pediatric obesity research are not clear. We aimed to characterize childhood obesity trials registered on ClinicalTrials.gov and identify features associated with early termination and lack of results reporting.

Methods: Records were downloaded and screened for all childhood obesity trials from the inception of ClinicalTrials.gov to July 29, 2021. We performed descriptive analyses of characteristics, Cox regression for early termination, and logistic regression for lack of results reporting.

Results: We identified 1,312 trials registered at ClinicalTrials.gov. Among clinicalTrials.gov registered childhood obesity-related intervention trials, trial unreported results were 88.5 and 4.3% of trials were prematurely terminated. Additionally, the factors that reduced the risk of unreported outcomes were US-registered clinical studies and drug intervention trials. Factors associated with a reduced risk of early termination are National Institutes of Health (NIH) or other federal agency funding and large trials.

Conclusion: The problem of unreported results in clinical trials of childhood obesity is serious. Therefore, timely bulletin of the results and reasons for termination remain urgent aims for childhood obesity trials.
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INTRODUCTION

Childhood obesity is one of the most severe challenges of public health in the twenty-first century, affecting ~41 million children under the age of 5 years (1, 2). The prevalence of overweight and obesity in children started to rise at the end of the 1980's and continues to rise in some countries (3). Childhood obesity increases the risk of having obesity in adulthood and health problems such as diabetes and cardiovascular diseases (4–10). Furthermore, growing prevalence of obesity can place a substantial cost burden to the health-care system. The overall economic cost of obesity worldwide was estimated at $2.0 trillion US dollars in 2012, with an estimated 5.1 billion a year spent on obesity-related diseases by the National Health Service (NHS) (11–13).

Clinical trials rely on the participation of volunteers, involving massive investment of human, material and financial resources (14). Meanwhile, trial researchers have an obligation to participants not only to minimize potential harm, but also to conduct trials scrupulously, and to publicly report their findings in time. Unpublished trial results could violate ethical obligations to participants and compromise existing medical evidence (15). Policies have been enacted to improve the transparency and accountability of trials in recent years. The International Committee of Medical Journal Editors has required registration of interventional trials in a public trials registry [such as ClinicalTrials.gov, a registry of clinical trials implemented in 2000 by the National Library of Medicine-National Institutes of Health (NIH)] as a condition for publication since July 1, 2005 (16). Furthermore, the Food and Drug Administration Amendments Act of 2007 (FDAAA) required that summary results of certain trials should be submitted within 1 year of final collection of data for the primary outcome, including whether the trials concluded according to the predetermined protocol or were discontinued (17). However, despite these increased ethical and legislative requirements, the discontinuation and unreported results of clinical trials remain common.

Although a limited number of studies have cross-sectional descriptions of pediatric trials (18–20), they have not further identified the factors of unreported results and premature termination in pediatric obesity research. In addition, analyses of trial discontinuation and result reporting have primarily focused on adult populations, and the prevalence of these outcomes for pediatric randomized controlled trials (RCTs) remains less well defined (21). We suppose that pediatric clinical trials are easier to stop early because of ethical and recruitment issues. Therefore, we aimed to investigate the factors of results reporting and premature termination of current childhood obesity trials registered in ClinicalTrials.gov and make corresponding recommendations.



MATERIALS AND METHODS


Data Source

We used the terms “obesity,” “overweight,” “excess weight,” and “body mass index,” searched on ClinicalTrials.gov. To identify pediatric clinical studies, we used the “Age Group: birth-17” criteria. In the retrieval studies, the Age Group field included three types: (Child), (Child, Adult) and (Child, Adult, Older Adult) (18). Records were downloaded on July 29, 2021, for all childhood obesity trials submitted to ClinicalTrials.gov.



Study Selection

The childhood obesity clinical trial dataset was restricted to interventional studies registered up to July 29th. Interventional studies are defined by ClinicalTrials.gov as those in which an investigator assigns an intervention (including diagnostic, therapeutic or other types of interventions) based on a protocol. Noninterventional or observational trials were excluded because they are not currently required to be registered at ClinicalTrials.gov. Each trial was independently screened by two investigators, and disagreements were resolved by consensus or third-party adjudication.



Data Collection

The following data from each eligible trial were independently extracted by two investigators: general and design characteristics, country, interventions, study status, the results reporting, funding source and date. The duration of the trial was calculated from the beginning of the investigation to primary completion (22). Early discontinuation was defined as a study status including suspended, terminated, or withdrawn (23). In analyzing the reporting of results, we used the “primary completion date” which was interpreted as the date on which the primary outcome data for the last enrolled patient was collected (24). We put off the primary completion date by 1 year, as both NIH regulations and trial reporting policies required sponsors or researchers to submit results data within 1 year of the primary completion date (22, 25). Considering that some of these trials might still publish their results if their results could be reported within 1 year, we would only analyze results reporting for trials completed before July 29, 2020.



Statistical Analysis

Descriptive statistics were used to summarize trial data with frequencies and percentages. Furthermore, categorical variables were presented as frequencies and percentages. Univariable and multivariable Cox and logistic regression analyses were performed to investigate factors associated with early discontinuation and reporting results, respectively. In regression analysis, “Enrollment: 0-100”, “country: United States”, “Interventions: Drug”, “Funded: Non-industry”, “Allocation: Non-randomized”, “Masking: Yes”, “Primary Purpose: Treatment” was used as the reference group respectively. The hazard ratio (HR)/odds ratio (OR) and 95% confidence interval (CI) were reported. Then, subgroup analysis was conducted, and the trials were divided into two groups according to “both adults and children” and “children only,” and Cox and Logistic regression were performed respectively. For the statistical analysis, the significance level was set at 0.05, and the analysis was performed using STATA 16 software.




RESULTS


Characteristics for All Studies

There were 384,836 clinical trials registered in ClinicalTrials.gov as of July 29, 2021.

A total of 2,243 clinical trials were downloaded on childhood obesity among these trials. We excluded 609 trials because they were not interventional. Of the remaining 1,634 interventional trials within this period, we identified 1,312 trials after manual review (Figure 1).
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FIGURE 1. Flowchart of childhood obesity trials.


Most trials included both males and females (n = 1163, 88.6%) (Table 1). 58.6% included only pediatric patients. The United States ranks first among 58 countries in the number of registered childhood obesity trials (51.7%). A total of 24.1% of the trials were completed within 1 year. Small studies involving <100 patients comprised 50.1% of childhood obesity trials. Only 16.9 and 6.2% of the childhood obesity trials were funded by the NIH and industries, respectively.


Table 1. General characteristic of childhood obesity trials (n = 1,312).

[image: Table 1]

Of the 1,312 identified childhood obesity trials, 57 trials (nearly 4.3%) were terminated early for various reasons, including 5 suspended, 34 terminated, and 18 withdrawn trials. The two most common reasons reported in the terminated trials were enrollment problems (n = 16, 28.1%) and funding problems (n = 8, 14.0%), followed by (Head of the study left) (n = 6, 10.5%), COVID-19 (n = 4, 7.0%) and Drug/device availability (n = 2, 3.5%). Of the total number of terminated trials, 11 trials (19.3%) did not report the reason for their early termination.

A total of 959 trials (73.1%) were completed before Jul. 29, 2020; nevertheless, only 110 trials (11.5%) submitted their results to the registry. Five trials (0.5%) submitted their results to the registry within 1 year from the primary completion date.



Design Characteristics

The design characteristics of the selected trials are shown in Table 2. Of the 1,312 trials, less than half provided information regarding their phase, as most of them were nondrug trials. Randomized design (75.5%) and parallel assignment (72.1%) were most commonly utilized. Some form of masking was used in 528 trials (41.8%), of which 22.9% were blinded to the participants. The primary purpose of the childhood obesity trials was treatment (46.9%), followed by prevention (37.6%).


Table 2. Design characteristic of childhood obesity trials (n = 1,312).
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Characteristics Associated With Early Trial Discontinuation

Univariable Cox regression analysis revealed a significant difference in the rate of early trial discontinuation between the different types of interventions, sample sizes, funding sources, and primary purposes (Table 3). Small trials (HR = 7.52, 95% CI: 3.53–16.04), drug trials (HR = 5.14, 95% CI: 2.96–8.91), industry trials (HR = 4.23, 95% CI: 2.12-8.44) and prevention trials (HR = 2.98, 95% CI: 1.43–6.21) were more frequently discontinued early than large trials, nondrug trials, NIH/other trials and treatment trials. In multivariable analysis, sample size and funding source remained significant determinants of trial discontinuation (Table 4). Trials primarily funded by industry were more likely to result in discontinuation compared with those funded by others (aHR = 3.09, 95% CI: 1.15–8.34, P = 0.026). Smaller trials were also more likely to be discontinued (aHR = 4.93, 95% CI: 2.02–12.01, P < 0.001). The subgroup analysis yielded consistent results (Table 5, Supplementary Table 1).


Table 3. Cox regression analysis of childhood obesity trials characteristics associated with early trial discontinuation.
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Table 4. Logistic regression analysis of childhood obesity trials characteristics associated with study results for completed trials.
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Table 5. Risk factors for early discontinuation according to Cox regression model*.
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Characteristics Associated With Reporting Results in the Registry

Univariable logistic regression showed significant differences in the rate of reporting results in the registry, according to different types of countries, interventions, and funding sources. United States trials (OR = 7.14, 95% CI: 3.04–16.7), drug trials (OR = 5.91, 95% CI: 2.61–13.36), and industry trials (OR = 7.70, 95% CI: 1.67–35.42) were more frequently reported than non-United States trials, nondrug trials, and NIH/other trials. Further multivariable logistic regression showed that United States trials were more likely to report results in ClinicalTrials.gov than all other trials (aOR = 6.76, 95% CI: 3.32–13.78). Drug trials were more likely to report results than Nondrug trials (aOR = 6.62, 95% CI: 3.20–13.69). The subgroup analysis yielded consistent results (Table 6, Supplementary Table 2).


Table 6. Risk factors for results according to Logistic regression model*.
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DISCUSSION

Our study showed that among clinicalTrials.gov registered childhood obesity-related intervention trials, trial unreported results were 88.5%, and 4.3% of trials were prematurely terminated. The factors that reduced the risk of unreported outcomes were US-registered clinical studies and drug intervention trials. Factors associated with reduced risk of early termination are NIH or other federal agency funding and large trials. The study also suggests that behavioral interventions play an important role in pediatric obesity clinical trials. Fewer than half of the trials provided information about their trial phase, and fewer than half used blinding.

Like obesity adults, obesity children have the right to receive the highest attainable standard of health care, but there is a lack of evidence regarding the safety and efficacy of treatments for overweight and obesity in children (9). For drug interventions, scientific data from only a limited number of short-term clinical trials are available, therefore, clinical trials with children are of the utmost importance (8–10). Ethical issues and policy requirements make it more difficult to recruit children, leading to the possible early termination of many clinical trials. Previous studies have found that pediatric clinical trials are terminated frequently (19, 20, 26). Thousands of children have participated in these trials, which means considerable inefficiency and a waste of financial resources (18). However, the early termination rate of pediatric obesity trials (4.3%) was lower than that of neonatal clinical trials, pediatric cardiovascular trials, pediatric psychological trials, etc. (21, 27, 28). This was an unexpected result, which may be due to a large number of obese children and the fact that most of the trial interventions are behavioral interventions that are easily accepted by patients, so clinical trials can better recruit patients. Furthermore, our analysis showed that industry-funded trials were more likely to stop early than government-funded or others, which may be because industry-funded clinical trials are more subject to financial and commercial influence than government-funded trials (21). Stefan et al. conducted a retrospective cohort study of pediatric randomized controlled trials in Switzerland, Germany, and Canada and found that the larger sample sizes (Enrollment>100) were less likely to stop early (29), which is consistent with our results. Perhaps because these trials were better organized from the start, the trial design systems built around experienced researchers may be better able to cope with recruitment challenges. In univariate analyses, drug trials were more likely to stop early, which may be due to the high ethical and regulatory requirements of drug trials for children, which may affect enrollment. Prevention trials are also risk factors for early termination, which is consistent with Turner et al. (30). The possible explanation is that prevention trials. One possible explanation is that prevention trials have a comparatively higher time cost to achieve clinical benefits than treatment trials (31). In addition, our analysis found that 11 of 57 (19.3%) intervention trials on childhood obesity did not report the reason for their early termination on ClinicalTrials.gov. The results reporting is especially important if the study is discontinued because of the detection of harm caused by the intervention. Trials involving children should always post reasons for early discontinuation on ClinicalTrials.gov (26). Studies have shown that failure to recruit sufficient numbers of participants and funding problems are the most common reasons for premature termination of clinical trials (32). Our study confirms these findings in childhood obesity trials.

The ethics and regulations of research involving children are widely discussed in the current literature (33–37); however, the reporting of results is ignored. Underreporting remains an important issue in the field of childhood obesity. Therefore, this issue should raise concerns about the overall quality of pediatric clinical trials. Despite the policy of the International Council of Medical Journal Editors (ICMJE), which recommends that all investigators report results (38), we found that the quality of results reported in the childhood obesity registry is still poor. These conclusions are consistent with Yang et al. (18). In clinical studies of mental health and neurology (30, 39). the reporting rates of clinical trial results were 42.3% and 32.2% respectively, both higher than our study results (11.5%). Food and Drugs Administration Amendments Act (FDAAA) and the Final Rule do not mandate that all studies report their results to the registry, which may account for the different reporting rates of study results (15). Similarly, USA-trials and drug trials were more likely to report results on ClinicalTrials.gov, which is related to the policy requiring reporting of the Food and Drugs Administration Amendments Act (FDAAA) and the Final Rule (15). In univariate analyses, industry-sponsored trials are more likely to report results, possibly because industry-sponsored trials more often have favorable results and conclusions (40).


Recommendations for Future Studies

First, study protocols and designs should be sternly controlled by supervisors, with particular emphasis on feasibility analysis of the conditions and expected numbers of subjects to be enrolled in trials, to ensure that studies with both reliable sample estimation and feasibility are available to allow patients to be enrolled. Second, childhood obesity trials should be routinely monitored by policymakers for registration and results on ClinicalTrials.gov, while ensuring trials are discontinued only for legitimate reasons. Third, due to the particularity, stringent ethical requirements, and lack of commercial benefits of clinical trials in children, most results of adult trials cannot be directly extended to children (41). Therefore, researchers need to publish trial results in a timely manner, especially for pediatric diseases. Fourth, the issue of inadequate enrollment emphasizes the importance of establishing global networks to coordinate recruitment efforts. Therefore, when designing a study, if the patient population is geographically dispersed and limited, researchers should positively collaborate with both clinicians and patient groups in each region and communicate with potential participants to maximize the number of enrollments needed to complete the trial.



Limitations

Our study has several limitations. First, this study only analyzed trials registered at ClincialTrials.gov, and our analysis did not include trials in other areas of pediatrics. Moreover, it should also be noted that information in the registry is provided by investigators and sponsors, and we were not able to check the degree of accuracy of the trial data. However, this issue is mitigated in part by automated data validity checks and manual review by ClinicalTrials.gov staff to ensure data reliability before public posting (42).




CONCLUSIONS

In summary, the problem of unreported results in clinical trials of childhood obesity is serious, and the factors that reduced the risk of unreported outcomes were US-registered clinical studies and drug intervention trials. Furthermore, the factors associated with a reduced risk of early termination are NIH or other federal agency funding and large trials. Our findings may contribute to a better understanding of the etiologies of premature termination and unreported results, thus setting the stage for targeted approaches to improve clinical research.
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